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Introduction
• Growing energy demand and 
depleting petroleum reserves, 
renewable drop in fuels are 
growing in popularity
• Biodiesel is a well known process 
that has high conversion of fats and 
oils to usable fuels at moderate 
temperatures
• Microalgae, like the one shown 
below, can have up to 50% of 
biomass as lipids making it an 
incredible oil crop that can fuel the 
widespread use of biodiesel 
(Madhuranthakamb et al, 2017) 
• Some strains of  algae can produce 
lipids a rate 27-220 times higher 
than soybeans per acre-year (Li et 
al, 2011) 
Potential Solutions
•Co-operating algae farms with 
power plants can overcome a lot of 
the current setbacks
•Power plants produce a lot of waste 
heat, which can be used for climate 
control,  dewatering through 
evaporation, and drying the algae 
•Smokestacks are packed with free 
CO2 usable by the algae, already 
treated for harmful chemicals like 
sulfur
•Companies like Solix are taking 
advantage by using 
photobioreactors, whose production 
is 7x higher by area than open-ponds  
Background Information
• Algae can be grow in open ponds or 
photobioreactors, which are more 
compact like the one below
• A photobioreactor utilizes a light 
source in a controlled environment 
to produce algae, pumping in 
carbon dioxide and fertilizer
• Algae is then harvested, 
dewatered, and dried. Oils can 
then  be extracted by pressing or 
solvent extraction 
• Remaining biomass can be used as 
animal feed or slow release 
fertilizer like below (Marsh, 2009)
The Opportunity
• 3% of the arable land converted to 
highly productive strains could 
completely meet global oil demands 
(Madhuranthakamb et al, 2016)
Constraints
• Current algae technology makes 
algae biodiesel about $10/gal (Sun 
et al, 2011)
• Year round climate control in cold 
regions is needed for commercial 
production
• Dewatering and carbon dioxide 
costs are the highest overall 
operating costs (Davis et al. 2016)
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Figure 1.  Upclose view of a microalgae cell
Figure 2.  A photobioreactor
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